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HEAT EXCHANGER
CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority under 35 U.S.C. §119 to
Korean Application No. 10-2011-0120898 filed on Nov. 18,
2011, whose entire disclosure 1s hereby incorporated by ret-
erence.

BACKGROUND

1. Field

This relates to a heat exchanger.

2. Background

A heat exchanger may be a part of a heat exchange cycle.
The heat exchanger may serve as a condenser or evaporator to
heat-exchange a refrigerant flowing therein with an external
fluad.

Heat exchangers may be classified into a fin-and-tube type
and a micro channel type according to a shape thereof. The
fin-and-tube type heat exchanger includes a plurality of fins
and a tube having a circular shape or a somewhat circular
shape passing through the fins. The micro channel type heat
exchanger includes a plurality of flat tubes through which a
refrigerant flows and a fin disposed between the plurality of
flat tubes. In the pin-and-tube type heat exchanger and the
micro channel type heat exchanger, a refrigerant flowing
through the tubes 1s heat-exchanged with an external fluid,
and the fin may increase a heat exchange area between the
refrigerant flowing into the tubes or flat tubes and the external

fluad.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments will be described in detail with reference
to the following drawings in which like reference numerals
refer to like elements wherein:

FIG. 1 1s a perspective view of a heat exchanger according,
to an embodiment as broadly described herein.

FIG. 2 15 a sectional view taken along line I-I' of FIG. 1.

FIG. 3 1s a sectional view taken along line II-1I' of FIG. 1.

FIG. 4 1s a perspective view of a header assembly of the
heat exchanger shown 1n FIG. 1.

FIG. 5 15 a perspective view of a partition part of the heat
exchanger shown 1n FIG. 1.

FIG. 6 1s a sectional view taken along line III-11I' of FIG. 4.

FI1G. 7 1s a sectional view of a header according to another
embodiment as broadly described herein.

DETAILED DESCRIPTION

Refrigerant flowing into a heat exchanger may be in a
two-phase state. However, just before discharge from the heat
exchanger, the refrigerant may be 1n a gaseous state or have a
very high vapor quality. Thus, a flow rate of the refrigerant to
be discharged from the heat exchanger may be relatively
higher than that of the refrigerant introduced into the heat
exchanger.

Thus, the refrigerant may be concentrated t an outlet side of
the heat exchanger having a high-speed tlow rate. In particu-
lar, when a header coupled to at least one end of the flat tubes
1s oriented vertically, gravity may act on the refrigerant within
the header to concentrate the refrigerant into the flat tubes
disposed at a lower portion of the outlet side.
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2

Thus, an amount of refrigerant flowing into one flat tube
may be different from an amount of refrigerant flowing into
another flat tube, thus deteriorating heat exchange efficiency.

Hereinatter, exemplary embodiments will be described
with reference to the accompanying drawings. Embodiments
may include many different forms and should not be con-
strued as being limited to the embodiments set forth herein;
rather, alternative embodiments falling within the spirit and
scope of the present disclosure may fully convey the concept
to those skilled in the art.

Referring to FIGS. 1 to 3, a heat exchanger 10 according to
an embodiment as broadly described herein may include
headers 50 and 100 extending by a predetermined length in
upward and downward directions, or a vertical direction, a
plurality of flat tubes 20 coupled to the headers 50 and 100 to
extend 1n a horizontal direction, or left and right directions,
and a plurality of heatsink fins 30 arranged at a predetermined
distance between the headers 50 and 100 and passing through
the flat tubes 20. The headers 50 and 100 may be called
“vertical headers” in that the headers 50 and 100 extend
vertically.

The headers 50 and 100 1include a first header 50 including,
a reirigerant inlet 51 through which refrigerant may be intro-
duced into the heat exchanger 10 and a refrigerant outlet 55
through which refrigerant which has undergone heat-ex-
change 1n the heat exchanger 10 may be discharged, and a
second header 100 spaced apart from the first header 50. First
ends of the plurality of flat tubes 20 may be coupled to the first
header 50, and second ends of the plurality of flat tubes 20
may be coupled to the second header 100.

A tlow space for the refrigerant may be defined 1n each of
the first and second headers 50 and 100. The refrigerant
within the first or second header 50 or 100 may be mtroduced
into the flat tubes 20, and a flow direction of the refrigerant
flowing 1nto the flat tubes 20 may be converted 1n the first or
second header 50 or 100.

For example, a flow direction of the refrigerant flowing in
a left direction through the flat tubes 20 may be converted 1n
the first header 50 to tlow 1n a right direction. Also, a tlow
direction of the refrigerant flowing in the rlght dlrectlon
through the flat tubes 20 may be converted in the second
header 100 to flow 1n the left direction (see FIG. 3). Thus, the
first header 50 and/or the second header 100 may be referred
to as “return headers™.

The refrigerant inlet 51 may be disposed at a lower portion
of the first header 50, and the refrigerant outlet 35 may be
disposed at an upper portion of the first header 50. The refrig-
erant introduced into the refrigerant inlet 51 may flow 1n a
direction opposite to that of gravity while circulating through
the tlat tubes 20 and then be discharged through the refriger-
ant outlet 35. That 1s, the refrigerant may tlow upward from
the refrigerant inlet 51 toward the refrigerant outlet 55.

The plurality of flat tubes 20 may be disposed between the
first and second headers 50 and 100, and may be spaced apart
from each other 1n a vertical direction so as to form a vertical
stack of flat tubes 20.

Each of the flat tubes 20 may include a tube body 21
defining an outer appearance thereol and one or more parti-
tion ribs 22 defining a plurality of refrigerant passages 23
(1.e., micro channels) within the tube body 10 that allow
refrigerant to uniformly flow into the plurality of refrigerant
passages 25. Through holes 32 through which the plurality of
flat tubes 20 pass may be formed 1n the fin 30.

One or more batlles 58 for guiding the refrigerant so that
the refrigerant tlows along a zigzag pattern via the first header
50, the flat tubes 20, and the second header 100 may be
provided 1n the first header 50 and/or the second header 100.
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The one or more baitles 58 may partition an inner space of the
first and/or second header 50 or 100 into upper and lower
portions.

A passage of the refrigerant flowing along the flat tubes 20
may form an S shape due to the baille(s) 58. As the passage
flowing along the flat tubes 20 forms such an S-shaped line,
contact area and time between the refrigerant and air may
increase to improve heat exchange eificiency.

Thus, the mner space of the first header 50 and/or the
second header 100 may be partitioned nto a plurality of
spaces by the batlle(s) 8. Each of the partitioned spaces may
form a space 1n which a refrigerant flow 1nto the tlat tubes 20
starts.

A partition device 150 for partitioning the inner space of
the second header 100 1n left and right directions and a block-
ing rib 158 disposed at a lower portion of the partition device
150 may be provided 1n the second header 100. The partition
device 150 may be provided 1n, for example, the uppermost
space of the spaces partitioned by the batile(s) 58. The block-
ing rib 158 may extend across a lower portion of the left or
right space partitioned by the partition part 150. FIG. 3 illus-
trates a state 1n which the lower portion of the left space 1s
covered.

In detail, the partition part 150 may be provided at a height
corresponding to that of the refrigerant outlet 55, and 1n
particular, at a height corresponding to those of the plurality
of flat tubes 20 coupled to one side (left or right side) of the
refrigerant outlet 55.

That 1s, the partition 150 may be provided adjacent to a set
of passages that is closer to the refrigerant outlet 55 than the
refrigerant inlet 51.

In the exemplary embodiment shown 1n FIG. 3, the inlet 51
and outlet 55 are respectively provided at lower and upper
ends of the first header 50, with multiple baitles 38 1n each of
the first and second headers 50 and 100 forming multiple
partitioned spaces therein. However, the arrangement of the
inlet 51, outlet 55, partition device 150, blocking rib 158,
number and arrangement of batiles 58 may all be adjusted as
necessary/appropriate for a particular application/environ-
ment.

A flow of the refrigerant 1n accordance with the arrange-
ment shown 1n the exemplary embodiment will be described
with reference to FIG. 3.

The refrigerant introduced through the refrigerant mlet 51
flows ito the plurality of flat tubes 10 1n a rnight to left
direction when viewed in FIG. 3. An upward flow of the
reirigerant above a predetermined height may be restricted by
the first batlle 38 provided 1n the first header 50 above the
reirigerant inlet 51. The refrigerant passing through the flat
tube 20 flows upward 1n the second header 100, and then a
flow direction of the refrigerant 1s converted to tlow a lett to
right direction. In the second header 100, an upward tlow of
the reifrigerant above a predetermined height may be
restricted by the batile 58 disposed 1n the second header 100.

The refrigerant circulation process (left to right or right to
left flow) may be repeatedly performed, as shown, for
example, 1n FIG. 3. As described above, the repetition of the
refrigerant circulation process may be facilitated by the
battle(s) 58. The refrigerant flow may progress upward
toward the refrigerant outlet 55, 1.¢., 1n a direction opposite to
that of gravity.

In such a circulation process, when the refrigerant reaches
an upper portion of the second header 100, the refrigerant
flows upward along the partition device 150 and flows from
one side of the partition device 150 to the other side.

That1s, the refrigerant passes through the partition part 150
to flow 1nto the flat tubes 20. From the flat tubes 20, the
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4

refrigerant 1s introduced into the first header 50 and dis-
charged to the outside of the heat exchanger 10 through the
refrigerant outlet 55.

Hereinaftter, a second header according to one embodiment
will be described with reference to FIGS. 4-6.

Referring to FIGS. 4 to 6, the second header 100 may
include a header body 110 defining a refrigerant tlow space
and a tube coupling plate 120 covering a front side of the
header body 110 and coupled to the flat tubes 20. The header
body 110 and the tube coupling plate 120 may be separate
parts that are coupled together or may be integrally formed.

A plurality of coupling holes 125 may be formed in the tube
coupling plate 120. The number of coupling holes 125 may
correspond to that of the flat tubes 20. Also, the plurality of
coupling holes 125 may be vertically spaced apart from each
other. For example, the plurality of coupling holes 125 may be
spaced apart from each other at the same distance.

The partition device 150 for partitioning the flow space
within the second header 100 may extend downward from an
inner surface of an upper end of the header body 110. The
partition device 150 may horizontally partition an upper
space of the second header 100. In a case 1n which the refrig-
erant tlows upward 1n the second header 100, the partition
device 150 may extend substantially parallel to a flow direc-
tion of the refrigerant.

The partition device 150 includes a partition plate 151
having a plate shape and a plurality of holes 154, 155 and 156
passing through the partition plate 151 and disposed along the
flow direction of the refrigerant. The partition plate 151 may
function as a “blocking plate” which partitions a portion of
the 1nner space of the second header 100 to prevent the refrig-

erant from being introduced all at once 1nto a specific flat tube
20.

The plurality of holes 154, 155 and 156 may guide the
reirigerant flowing through the partition device 150 so that
the refrigerant flowing along one side of the partition plate
151 1s uniformly distributed as 1t flows to the other side of the
partition plate 151.

In detail, the plurality of holes 154, 155 and 156 may
include a first hole 154 disposed at an uppermost end with
respect to the flow direction of the refrigerant, a second hole
155 spaced apart from the first hole 154 1n the flow direction
of the refrigerant, and a third hole 156 spaced apart from the
second hole 155 in the flow direction of the refrigerant.

That 1s, 1n this exemplary embodiment, the second hole 155
1s disposed downstream from the first hole 154, and the third
hole 156 1s disposed downstream from the second hole 155.
For example, when the refrigerant tlows upward from a lower
portion of the partition device 150, the first hole 154 may be
disposed at a lower end of the partition device 150. The
second hole 155 may be disposed at an approximately central
portion of the partition device 150, and the third hole 156 may
be disposed at an upper end of the partition device 150.
Although reference numerals are given provided for the
above-described three holes 1n this exemplary embodiment, a
plurality of holes may be additionally disposed between the
holes 154, 155 and 156. Thus, multiple arrangements, com-
binations, shapes and/or sizes of holes may be appropriate.

The plurality of holes 154,155 and 156 may have sizes that
different from each other. For example, in the embodiment
shown 1n FIG. 5, the second hole 155 has a diameter “b”
greater than a diameter “a” of the first hole 154, and the third
hole 156 has a diameter “c” greater than the diameter “b” of
the second hole 155. Thus, in this exemplary embodiment, the
upstream hole may have a smaller overall size than that of
downstream hole with respect to the tlow direction of the
refrigerant.
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As a plurality of holes may be disposed between the first
hole 154 and the third hole 156, the plurality of holes may

have gradually increasing sizes from the first hole 154 toward
the third hole 156.

For example, when the heat exchanger 10 serves as an
evaporator, the refrigerant introduced into the heat exchanger
10 may have a two-phase state. Also, the refrigerant may be
evaporated while passing through the heat exchanger 10 to
increase vapor quality. In this case, the closer the refrigerant
gets to the refrigerant outlet 35, the more the refrigerant
reaches a gaseous state.

Since a tlow rate of the gaseous retfrigerant 1s greater than
that of the liquid refrigerant, the refrigerant may be concen-
trated 1nto at least one flat tube 20 of the plurality of flat tubes
20 before the refrigerant 1s discharged from the refrigerant
outlet 55. Specifically, when the headers 50 and 100 are
vertically disposed, as shown in FIG. 3, the at least one flat
tube 20 may be a lower flat tube 20 of the plurality of tflat tubes

20 due to gravity.

Thus, 1n the current embodiment, a position of the first hole
154 may correspond to that of the lowest flat tube 20 of the
plurality of flat tubes 20 covered by the partition device 150,
and a position of the third hole 156 may correspond to that of
an uppermost flat tube 20. That 1s to say, the first, second and
third holes 154, 155 and 156 may be sequentially disposed
upward from a lower end of the partition plate 151.

Thus, the refrigerant may be uniformly distributed into the

second or third hole 155 or 156 having a size greater than that
of the first hole 154 as well as the first hole 154 to pass through

the holes 154, 155 and 156 because the first hole 154 has the
smallest size, rather than the majority of the refrigerant being
concentrated at and directed into the lower flat tubes 20.

The partition device 150 may include a top surface cou-
pling device 152 defining a top surface of the partition plate
151 and coupled to an interior side of a top surface of the
header body 110, and a rib coupling device 153 defining a
bottom surface of the partition plate 151 and coupled to the
blocking rib 158.

The partition device 150 extends downward from the top
surface of the header body 100 by a predetermined length.
The blocking rib 158 1s coupled to a lower end of the partition
device 150. The blocking rib 158 extends forward from the
lower end of the partition device 150 and 1s coupled to the
tube coupling plate 120.

The tlow space of the refrigerant defined 1n an upper por-
tion of the second header 100 1s horizontally partitioned by
the partition device 150. A first passage 170 through which
the refrigerant flows toward the partition device 150 and a
second passage 180 through which the refrigerant passing
through the partition device 150 tlows toward the flat tubes 20
are disposed in the partitioned tlow space.

A passage intlow port 172 through which the refrigerant 1s
introduced 1nto the first passage 170 may be defined at a lower
end of the first passage 170 by a space formed between the
end of the blocking r1b 158 and a corresponding surface of the
header body 110 of the second header 100.

The refrigerant introduced through the refrigerant mlet 51
flows upward while also performing heat exchange. When the
refrigerant reaches an upper portion of the second header 100,
the refrigerant 1s introduced into the first passage 170 through

the passage intlow port 172.
Due to the difference of the sizes of the holes 154, 155 and

156, the refrigerant may pass through the partition device 150
through the second or third hole 155 or 156, each having a
relatively larger size, as well as the nearest first hole 154 with
respect to the tlow direction of the refrigerant. That i1s, the
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refrigerant may be umiformly distributed as it passes through
holes formed along the entire sectional area of the partition

device 150.

The refrigerant passing through the partition device 150
flows along the second passage 180 and then 1s introduced
into the plurality of flat tubes 20. Since the plurality of flat
tubes 20 may be arranged to correspond to the partition device
150, the refrigerant may be uniformly distributed into the
plurality of tlat tubes 20.

Since the lower end of the second passage 180 may be
covered by the blocking rib 158, refrigerant may be intro-
duced into the second passage 180 through the passage inflow
port 172, the first passage 170, and the partition device 150.

Another exemplary embodiment will now be described
with respect to FIG. 7.

Although each of the plurality of holes 154, 155 and 156
shown 1 FIG. 3 has a substantially circular shape with a
predetermined diameter, each of the plurality of holes 154,
155 and 156 may have a different shape, such as, for example,
a slit shape cut 1n a horizontal or a vertical direction, or other
shape, size and/or orientation as appropriate.

Although a portion of the inner space of the header may be
partitioned by the partition device shown m FIGS. 3-6, in
alternative embodiments, a separate tube, instead of the par-
tition device, may be provided to partition the refrigerant
passage.

Retferring to FIG. 7, a second header 100 according to
another embodiment as broadly described herein may include
a plurality of partition devices 250 and 260 for partitioning an
upper space of the second header 100. The plurality of parti-
tion devices 250 and 260 may include a first partition device
250 coupled to an end of a blocking rib 158 and a second
partition device 260 spaced from the first partition device 250,
in the direction of a tube coupling plate 120, and coupled to

the blocking rib 158.
A plurality of through holes through which refrigerant
passes may be defined 1n the first partition device 250. The

plurality of through holes may include, for example, a first
hole 251, a second hole 252, and a third hole 253 which are
disposed sequentially upward from a lower end to an upper

end of the first partition device 250. A plurality of holes, 1n
addition to the three through holes 251, 252 and 253 shown 1n
FIG. 7, may also be formed 1n the first partition device 250.

As described 1n the foregoing embodiment, the plurality of
through holes 251, 252 and 253 may have sizes gradually
increasing irom the first hole 251 toward the third hole 253.
Alternatively, the first, second and third holes 251, 252 and
253 may have substantially the same size. Other arrange-
ments, shapes, sizes and quantities of through holes may also
be appropriate.

A plurality of through holes through which refrigerant
passes are defined 1n the second partition device 260. The
plurality of through holes may include, for example, a fourth
hole 261, a fifth hole 262, and a sixth hole 263 which are
disposed upward from a lower end to an upper end of the
second partition device 260. A plurality of holes, 1n addition
to the three through holes 261, 262 and 263 shown in FI1G. 7,
may also be formed in the second partition device 160.

As described 1n the foregoing embodiment, the plurality of
through holes 261, 263 and 253 may have sizes gradually
increasing from the forth hole 261 toward the sixth hole 263.
Alternatively, the fourth, fifth and sixth holes 261, 262 and
263 may have substantially the same size. Other arrange-
ments, shapes, sizes and quantities of through holes may also
be appropriate.
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An upper space of the second header 100 may be parti-
tioned into a plurality of passages by the first and second
partition devices 250 and 260.

In detail, the plurality of passages may include a first pas-
sage 170 through which the refrigerant introduced into the
upper portion of the second header 100 through a passage
inflow port 172 flows toward the first partition device 250, a
second passage 180 through which the refrigerant passing
through the second partition device 260 flows 1nto flat tubes
20, and a third passage 190 defined as a space between the first
partition device 250 and the second partition device 260 to
allow the refrigerant passing through the first partition device
250 to flow toward the second partition device 260.

In a state 1n which the first and second partition devices 250
and 260 face each other, as shown 1n FIG. 7, the through holes
251, 252 and 253 of the first partition device 250 and the
through holes 261, 262 and 263 of the second partition device
260 may be disposed at different heights such that the holes of
the second partition device 260 are somewhat offset from the
holes of the first partition device 2350.

For example, a position of the fourth hole 261 may be
higher than that of the first hole 251, a position of the fifth hole
262 may be higher than that of the second hole 252, and a
position of the sixth hole 263 may be higher than that of the
third hole 253. In certain exemplary embodiments, a lower
end of the fourth hole 261 may be at a position corresponding
to that of a central portion of the first hole 251, and upper ends
of the fifth and sixth holes 262 and 263 may be at positions
corresponding to lower ends of the second and third holes 252
and 2353, respectively.

In alternative embodiments, the first, second and third
holes 251, 252 and 253 may be disposed at positions higher
than those ofthe fourth, fifth and sixth holes 261, 262 and 263,
respectively. Numerous other relative arrangements of the
through holes formed 1n the first and second partition devices
250 and 260 may also be appropriate.

As described above, the through holes 251, 252 and 253 of
the first partition device 250 and the through holes 261, 262
and 263 of the second partition device 260 may be positioned
at different heights. Thus, the flow of refrigerant passing
through the first, second and third holes 251, 252 and 2353 into
the fourth, fifth and sixth holes 261, 262 and 263 may be
somewhat impeded.

Thus, the flow rate of the refrigerant 1n the third passage
190 may bereduced, and kinetic energy of the refrigerant may
be reduced. Such an arrangement may prevent the refrigerant
introduced into the first passage 170 through the passage
inflow port 172 from being concentrated into the first hole
251, and the refrigerant may flow into the second hole 252 or
the third hole 253 due to an 1nertial force of the refrigerant.

Thus, a plurality of partition devices may be provided
within the second header 100, and the through holes defined
in each of the partition devices may have difierent heights to
reduce or regulate the tlow rate of the refrigerant. Thus, the
refrigerant may be umformly distributed into the upper
through holes as well as the lower through holes of the plu-
rality of through holes as 1t passes through the partition
devices.

In a heat exchanger as embodied and broadly described
herein, a partition device for guiding refrigerant flow may be
provided 1n a header, and a plurality of through holes having
different sizes may be defined in the partition device to allow
refrigerant to be uniformly distributed.

Specifically, since a size of the through holes gradually
increase in the flow direction of the refrigerant, the refrigerant
may be easily drawn toward and through even the farther

through holes.
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In a heat exchanger as embodied and broadly described
herein, a plurality of partition devices may be provided in the
header to reduce or regulate a flow rate (or kinetic energy)
between the plurality of partition devices and tlow due to
inertial force. Such an arrangement may prevent the refriger-
ant flow from being concentrated into a nearest through hole
with respect to the tlow direction of the refrigerant.

Therefore, refrigerant may be uniformly distributed into
the plurality of flat tubes to improve heat exchange efficiency
between the refrigerant and the surrounding air.

Any reference 1n this specification to “one embodiment,”
“an embodiment,” “example embodiment,” etc., means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment of the invention. The appearances of such
phrases 1n various places 1n the specification are not neces-
sarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic 1s described in
connection with any embodiment, 1t 1s submuitted that 1t 1s
within the purview of one skilled 1n the art to effect such
feature, structure, or characteristic in connection with other
ones of the embodiments.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spint and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible 1n the component parts and/or arrange-
ments ol the subject combination arrangement within the
scope ol the disclosure, the drawings and the appended
claims. In addition to vanations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled 1n the art.

What 1s claimed 1s:

1. A heat exchanger, comprising:

a plurality of refrigerant tubes that extends 1n a horizontal
direction;

at least one fin coupled to the plurality of refrigerant tubes,
wherein the at least one fin performs heat exchange with
fluid flowing through the plurality of refrigerant tubes;
and

a header coupled to ends of the plurality of refrigerant
tubes, wherein the header extends vertically so as to
distribute a refrigerant into the plurality of refrigerant
tubes, the header comprising:

a header body;

a tube coupling plate coupled to the header body so as to
define an interior space together with the header body,
wherein the plurality of refrigerant tubes are coupled
to the header body;

a partition device that partitions a predetermined portion
ol the mterior space of the header, wherein the parti-
tion device comprises:

a first partition that extends downward from an inner
top surtace of the header body and includes a plu-
rality of first holes that extends therethrough;

a second partition that extends downward from the
inner top surface of the header body, spaced apart
from the first partition 1n a direction towards the
tube coupling plate and 1includes a plurality of sec-
ond holes that extends therethrough; and

a blocking rib that extends from the tube coupling
plate into the interior space defined by the tube
coupling plate and the header body and contacts
bottom edges of the first and second partitions;
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a first flow passage formed between the first partition
and an mner side surface of the header that faces the
first partition;

a second flow passage formed between the second par-
tition and an inner side surface of the tube coupling
plate; and

a third flow passage formed between the first flow pas-
sage and the second tlow passage, wherein the plural-
ity of first holes guides the refrigerant in the first tlow
passage to tlow into the third flow passage, wherein

the plurality of second holes guides the refrigerant 1in

the third flow passage to flow into the second flow
passage, and wherein a horizontal width of the third
tlow passage 1s less than a horizontal width of the first
flow passage such that the refrigerant of the first tlow
passage mixes in the third tlow passage.

2. The heat exchanger of claim 1, wherein the plurality of
first holes have difierent sizes.

3. The heat exchanger of claim 2, wherein a size of a
downstream hole of the plurality of first holes 1s greater than
a s1ze of an upstream hole of the plurality of first holes with
respect to a tlow direction of the refrigerant.

4. The heat exchanger of claim 1, wherein the header
turther comprises:

a relrigerant inlet provided at a lower portion of the header
through which the refrigerant 1s introduced 1nto the heat
exchanger; and

a relfrigerant outlet spaced vertically upward from the
refrigerant inlet through which the refrigerant which has
passed through the plurality of refrigerant tubes 1s dis-
charged.

5. The heat exchanger of claim 4, wherein the partition
device 1s positioned 1n a refrigerant passage formed 1n the
header and 1s aligned with the refrigerant outlet.

6. The heat exchanger of claim 1, wherein the header
turther comprises at least one battle that partitions a refriger-
ant flow space formed within the header into a plurality of
vertically arranged spaces within the header, and wherein the
at least one ballle changes a refrigerant tlow direction 1n a
corresponding one of the plurality of vertically arranged
spaces.

7. The heat exchanger of claim 6, wherein the partition
device 1s provided 1n an uppermost space of the plurality of
vertically arranged spaces.

8. The heat exchanger of claim 1, wherein the header body
and the tube coupling plate are integrally formed.

9. The heat exchanger of claim 1, further comprising:

an 1nlet port formed at a bottom end of the first flow pas-
sage, between a bottom edge of the first partition and the
iner side surface of the header, wherein the inlet port
guides the refrigerant into the first flow passage, the first

10

15

20

25

30

35

40

45

50

10

partition guides the refrigerant from the first flow pas-
sage 1nto the third flow passage via the plurality of first
holes, the second partition guides the refrigerant from
the third flow passage into the second tlow passage via
the plurality of second holes, and the second flow pas-
sage guides the refrigerant into a predetermined group-
ing of refrigerant tubes of the plurality of refrigerant
tubes.

10. The heat exchanger of claim 2, wherein a size of the
plurality of first holes gradually increases from a lower end to
an upper end of the first partition.

11. The heat exchanger of claim 1, wherein the plurality of
second holes 1s offset with respect to the plurality of first
holes.

12. The heat exchanger of claim 1, wherein the plurality of
second holes have different sizes.

13. The heat exchanger of claim 12, wherein a size of the
plurality of second holes gradually increases from a lower end
to an upper end of the second partition.

14. The heat exchanger of claim 12, wherein a size of a
downstream hole of the plurality of second holes 1s greater
than a s1ze of an upstream hole of the plurality of second holes
with respect to a tlow direction of the refrigerant.

15. The heat exchanger of claim 1, wherein the refrigerant
flows upward from a lower portion of the first partition toward
an upper portion of the first partition.

16. The heat exchanger of claim 1, wherein the plurality of
first holes of the first partition and the plurality of second
holes of the second partition are arranged at different heights.

17. The heat exchanger of claim 1, wherein a tlow rate of
the refrigerant within the third passage 1s less than a flow rate
of the refrigerant within the first passage.

18. The heat exchanger of claim 1, wherein the tube cou-
pling plate includes a plurality of coupling holes formed
vertically spaced apart from each other corresponding to the
plurality of refrigerant tubes, and wherein the plurality of
refrigerant tubes 1s connected to the plurality of coupling
holes, respectively.

19. The heat exchanger of claim 1, wherein the at least one
fin mcludes a plurality of through holes formed vertically
spaced from each other corresponding to the plurality of
refrigerant tubes, and wherein the plurality of refrigerant
tubes passes through the plurality of through holes of the at
least one {in, respectively.

20. The heat exchanger of claim 1, wherein the plurality of
refrigerant tubes comprises a plurality of flat tubes, and
wherein each of the plurality of flat tubes includes a tube body
that defines an outer appearance thereof and one or more
partition ribs that define a plurality of refrigerant passages
within the tube body.
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